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N INTRODUCTION

This profile is based upon a survey of the scientlsts and engineers
{£568) in fielu research, developmert, test and evaluation (RDTSE) activ-

! ities of the Department of Defense~—primarily laboratories, test centers ‘
‘ and ranges. :These activities do not include headquarters or system
project offices. The information was provided by individual scientists
and engineers and was forwarded by the organizations involved to the
Office for Laboratory Management, Office of the Director of Defense
Rescarch and Engineering (ODDRSE).

‘ Information on clvilian scientists and engineers has been published
in two reports issued during 1969.!1 This report summarizes the charac-
teristics of the military RDTEE work force. The effective date of the
information Is 1 September 1968.

[
Programing support was provided by the U. S. Air Force's 0SD Infor-
mation Systems Division, chiefly by Spec. 4 Richard Hein. Beth R. King
furnished editorial assistance, and the graphlic arts work was done by :
Robert B. Logan and his associates of the Graphics and Presentations
Branch, Office of the Assistant Secretary of Defense (Administration).

lE, G. Haberman and E. M. Glass, Profile of Civilian Seientists and
Engineers in Field RDT&E Activities of the Department of Defense
' (Wwashington, D. C.: ODDRSE, MAR 69-1, 1 July 1969, AD-693 033).
| E. M. Glass, Civilian Scientiste and Engineers in Army, Navy and Air
L Force RDTEE (Washington, D. C.: ODDRSE, MAR 63-5, 1 September 1969).
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DISTRIBUTION OF SAMPLE

The information for this portion of the DoD survey was provided by
4,540 officer and enlisted personnel in 117 Defense RDTSE activities.
Less than 50 percent of the authorized military professional strength
respanded to the questionnaire. The sample consists principally of
officer S&Es, except that 40.4 percent of the Army respondents were en-
listed. The Air Force sample included 59.9 percent of the DoD officer
total, whereas the Army sample contained 96.8 percent of the enlisted

S&Es,

DOD

ENLISTED
15.1%

Army Navy Air Force
N % N % | N %
Officer 931 | 59.6 630 | 99.8 2328 | .1
Enlisted 630 | 40,4 1.1 0.2 .20 1 0.9
Total 1561 631 2348

AIR FORCE]
54.5%

¢ v

% OF DOD TOTAL




EDUCATIONAL LEVELS

0f those considered S&E professionals in the DoD sample, 97.1 per-
cent have at least baccalaureate degrees, and the Navy has the most
nondegreed professionals. Overall, 46.5 percent have advanced degrees.
with the highest percentage (50.3 percentg again in the Navy. The Air
Force has the largest proportion of Master's degrees, while the Army has
the most Ph.D.'s. Approximately one-sixth of the Army and Navy S&Es
have M.D., D.D.S. or D.V.M. degrees.

Air
Amy Navy Force DOD

28112.2] 1.5 NO DEGREE 7

51.9 1 37.6 | 52,9 B.Z. 50.6%

17.0 | 25.4 {33.8 | M., R 26.9%
12,71 851 7.3 Ph.D. 9.4%
15.6 { 16.4 | 5.5 MEDICAL 10.2%
Percentage of DoD Total
Total
No degree | B.S. M.S. Ph.D. | Medical N 3
Arms 3358 37.2% | 23.0% | §3.0%| 55.7% |[ V561 [ 36.2%
Navy 38.6 6.9 8.8 8.4 15.1 631 9.3
Alr Force | 27.5 55.9 | 68.2 | 42.6 | 29.2 2348 | 54.5




FIELD OF HIGHEST DEGREE

Engineers dominate the tctal sample, varying from 37.1 percent in
the Navy to 65.3 percent in the Air Force. Both the Navy and the Army
have large percentages of life scientists, which also accounts for their
higher proportions of medical-degree holders.

Alr
Amy Navy Force
2.0%]37.1% | 65.3% | ENGINEERING W//////////////% 54.5%
17.0 |26.3 | 62 | LREsCENces - eaaH 711 .o%
78 | 3.8 | 8.3 PHYSICS 7.7%
8.2 | 4.5 | 4.2 CHEMISTRY 5.7%
90 | 7.5 | 27 | Liee sciences - orHer 5.4%
59 | 20 | 43 |  maATH & sTATISTICS 7%
33 | 7.6 | 3.4 | SOCIAL SCIENCES & psvcH. P 3.7
26 | 20 | 1.5 | OTHRPH-SICAL SCIENCES P 2.0%
a1 |93 | aa ALL OTHER FIELDS 5%




FIELD OF HIGHEST DEGREE, BY DEGREE LEVEL

The Navy has the highest relative number of advanced-degree S&Es
in all fields shown except mathematics and statistics, in which the Air
Force is higher, with 29.6 percent. In the life sciences, doctorates
represent almost three-fourths of the total, varying from 71.4 percent
in the Navy to 78.3 percent in the Air Force.

ENGINEERING
Engineering
IArm Na AF DoD
8.5. [ 71.2 55.5} 61. 431 64.0%
M.s. 1214} 37.4 ) 34,3 ) 30.9
poct.| 7.6 | 3.8 | 4.2 || 5.1
Chemistry
Army 1 Navy AF DoD
B.S. | B9.6%} 37.5%1 47.9%|) 48.1%
M.S. 1.2 1 31.3 {17.7 115.2
Doct.| 39.2 1.2 | 34.h [§36.7

PHYSICS

Physics
Arny | navy AF Do
B.5. | 88.93] %8.2%] &7. 54. 6%,
M.S. 17.8 1 38.5 | &40 § 34.3
Doct.; 15.3 | 15.4 . 8.3 # 1.1

T 1%

Hothematicas and Statistics

Army | Nevy AF Dob
8.5, | BLAYT 71 0] 89 .88 /6.
N.S. & ] 28.6 1223 §2 9
Doct. | 1.1 .- 1.} 1.§

'fe Sclences

A Rovy AF Dod
8.3, [T7. ] BT v. 0t NEOICAL
s v et o2 106 2.6 p;
m.0.]12.9 |16.8 7.6 fras
Ned. | 58.6 {58.6 | 60.9 £58.4




OCCUPATIONS

A1l the types of work done by personnel surveyed were categorized
into 30 occupations. The Air Force sample is about 17 percentage points
higher than the other Services in engineering, and the Army has the
highest relative numbers of physical, life, social and behavioral scien-
tists. This category includes S§Es with no degree.

Air
Amy Navy Force OCCUPATION
2.‘%1 10.. 1 17.4% AERO & ASTRO ENG.
1.0 0.0 0.2 CERAMIC ENGINEERING
3.1 1.2 0.9 CHEMICAL ENGINEERING
3.7 6.0 1.2 CIVIL ENGINEERING
1.3 8.0 { 18.6 ELECTRICAL & ELECTRONIC
0.5 0.7 0.4 ENGINEERING MECHANICS
1.0 0.0 0.4 INDUSTRIAL ENGINEERING
0.6 0.0 0.9 MATERIALS ENGINEERING
1.5 0.7 7.3 MECHANICAL ENGINEERING
0.4 | 6.2 ) 0.4 METALLURGICAL ENGINEERING
1.5 | 0.0 1.3 NUCLEAR OR REACTOR ENG.
0.1 9.2 0.0 OCEAN SCIENCE ENGINEERING
0. 0.0 0.1 SANITARY ENGINEERING
4.0 [ 189 8.1 ALL OTHER ENGINEERING
(41.2) | (40.6) {(57.2 TOTAL ENGINEERING
5.3 1.2 6.6 PHYSICS
7.8 1.5 2.3 CHEMISTRY
6.0 0.0 * ASTRONOMY
1.3 ] 0.2 4 05 ATMOS., EARTH, MARINE, SPACE SCi.
4.5 0.0 3.2 MATHEMATICS
08.9 | 2.9 |02.6) |  TOTAL PHYSICAL SCiENCES
16,1 9.2 4.8 HOLOGY
0.1 G.0 0.0 SOCIOLOGY
0.0 | 00 . ANTHROPOLOSG Y
C.1 0.0 * LINGUISTICS
0.3 J 0.0 | 0.4 ECONOMICS
2.8 3.0 2.4 PSYCHOLOGY
itr.q j02.n | 0.2 TOYAL QTHER SCIENCES
2.6 0.5 0.6 INTEIDISCIPLINARY
5.2 9.0 6.6 SYSTEMS ANALYSIS ANGINEEMNG
44 1114 11000 MULTIDISCIMUINE SCIENCE & ENG .

123 {09 (180 TOTAL (LAST THREE ITEMS)

84 D0 o3 OTHER SPECIALTIES

® 4 Ok FOVER
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FUNCTIONAL AREA

The overall sample is divided almost equally among research, deve!-
opment, and test and evaluation. Nondegreed professionals tend tc work
more in test and evaluation, while doctorate S&tEs are in research assign-

ments. The higher the degree level Is, the greater the migration toward
research.

TOTAL SAMPLE

Total RESEARCH DEVELOPMENT
£ ) - 33.4%
fes. | WAL ISSE)
. . 1
Tz [ 32.2 | L8 | 32.8 |

weqree

vy
Res. o[ 6. 1%
Dev. |23.3 |12.2
ToE 62.7 | 81.7

BACCALAUREATE

Res. | 28.9%7 11.33T7 13.32
Dev. | 27.5 | 27.8 | U6.7
j113 47.6 | 0.9 1 k0.0

MASTER'S

M.S.

Army | Navy AF
Res. («0.2%137.4% 2813
Dev. 33.5 |33.3 j42.7
TSE 26.3 |29.4 128.9

Doctorate
Arm Navy AF
Res. 8%, 7% | 64.5% 7.7%

9.
Dev. | 14.6 |23.5
TeE 5.6 {1.8 1 9.3

Medical 7.5%
Ar Navy ;\g!
Res. | 92.2 . 75.
bev. | 3.7 | 7.6 | lk.B 5.7%
T&E 4,1 3.0 | 10,2




FUNCTIONAL AREA (continued)

Of all S&Es engaged in research, nondegreed people represent & tiny
fraction. The remainder are almost equally divided among the four de-
gree levels. Of those in development and in test and evaluation, between
88 and 89 percent have either a B.S. or an M.S. degree; the development
area has a somewhat higher level of M.S.'s.

RESEARCH

Research
Army | Navy AF Do
No degree{ 0.931 2.2%] 0.2% ] 0.7%
8.S. 28.9 | 12.2 j27.2 |[26.6
H.S. 15.3 | 27.3 |37.8 f[{25.8 NO DEGREE
Doctorate| 22.6 | 15.8 |18.7 [120.3 0.7%
Medical | 32.2 | %2.4 ]16.1 ]{26.5
DEVELOPMENT
Development
L Armi Navy AF DoD
No degree | 2. 6.3 1.13f 1.9%
8.S. 61.9 | 4.2 157.9 [i58.0 2
M.S. 2h,7 1 35.8 | 34.5 1 30.1 o5 3%
Doctorate | 8.3 8.4 4.6 5.7 1.9%
Medical 2,5 ) 5.3 ¢ V.31 2.3 2
G010 5.7%
R
2R
TEST & EVALUATION
Test and Evaluation
Ar Na AF DoD
No degree | 5. i‘f 23, 62 3.0%[i 6.33
B.S. 76.5 | 54.8 | 63.4 |[ 67.0
M.S. 13.9 | 17.9 [ 29.8 [l 22.8 1.7%
Doctorste | 2.2 2.4 2.1 2.2
Medlcal 2.0 | 121 121 12 6.3%

2.2%




SUPERVISORY LEVELS

The Army tends tc use a greater proportion of its military ReD
staff in nonsupervisory positions. Part of this may be accounted for by
the Army's greater percentage of enlisted personnel. In the Navy, 55
percent of the military S&Es are in supervisory positions.

»
vy

R ASSISTANT 2%

DAL '
A NG d
o :‘::.::':'0 AN
AU P I ATT T A

NONSUPERVISORY
&%

Notes: Assistant unit head—primarily technical supervision.

Unit head—1lowest level for hire/fire recommendation,

preparation of performance ratings, etc.
Middle management—administration and direction of several units.
Top management—staff and policy-making personnel.

Nonsupervisory
Asst. unit head
Unit head

Middl~ management
Top management

Ao s en s e e e e —————— w4
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PATENT APPLICATIONS

SeEs with doctorates are more likely to apply for patents than
people at any other degree level. Although they represent only 9.4 per-
cent of the sample, they apply for 37.8 percent of the patents. The
Navy S&Es represent 9.3 percent of the DoD sample but apply for 18.9
percent of the DoD patents.

Amy

Air

Navy Force

2,0

0.9

1.3

0.7

0.8

2,9

23

5.6

5.9

7.0

1.2

3.0

3ll

2'5

Army

Navy

Air
Force

5.0

47.1

10.0

21.2

15.0

38.5

35.3

55.0

32,7

15.0

7.7

% APPLYING FOR PATENTS (DOD)

NO DEGREE
B.S.

M.S.

Ph.D,

MEDICAL

TOTAL

% OF PATENTS APPLIED FOR

NO DEGREE 0.9%

als'

MO
X
X
O

24,5%

M.S,

H‘oD'

MEDICAL 9.4%
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PAPERS PUBLISHED

Of the total military sample, 14.9 percent were authors of at least
one published paper; there was an average of 2.2 papers per author. Al-
most 50 percent of the holders of doctorates wrote and published 73.4
percent of the papers. The Army, with 36.2 percent of the military S&Es,
has U45.3 percent of the authors in the DoD and publishes 46.7 percent of
the papers.

Alr % AUTHORS (DCD!
Amy Navy Force ©co)

- 41 | 2.9 NO DEGREE 2.4%

271 6.6 | 35 8.s.

14.7 | 20.6 |11.5 M.S.

51.5 150.0 |45.9 Ph.D,

52.5 [ 43.9 [45.3 MEDICAL 49.1%
18.6 119.7 | 1.6 All
Alr % OF PAPERS (MOD)

Amy Navy Force

- 1 1] 0.2 NO DEGREE [ 0.2%

6.9 | 68175 B.S.

9.4 118.1 { 21,0 M.S,

0.6 [18.1 | 36.1 Ph.D,

53.2 |55.9 | 25.3 MEDICAL 42.1%

11




ATTENDANCE AT NATIONAL TECHNICAL MEETINGS

Slightly more than one S8E professional in four attended a meeting
of a national technical society. Attendance at meetings was almost
directlv proportional to the sample size in each Service. There appears
to be a high correiation between attendance at meetings and papers pub-
lished within each of the degree levels.

% ATTENDING AT LEAST ONE NATIONAL
Air TECHNICAL MEETING A YEAR (DOD)
Army Navy Force

4,7] 8.2111.4 NO DEGREE

10.7 | 20,5 | 20.1 B.S.

2.7 1363 | 34,7 M.s.

56.1 | 55.9 | 59.9 Ph.D.

69.3 | 53.0 | 68.8 MEDICAL

28,2 [ 31.3 | 30.5 AlL

2 ,
AIR FORCE
”'“

% OF DOD

12




RANK DISTRIBUTION OF OFFICERS

The rank of Captain/Lieutenant represents almost a third of the
total sample. The Air Force ranks the lowest of the Services, with 70
percent at or below the rank of Captain, followed closely by the Army
with 67.3 percent. The Navy has 33.1 percent of its officers at the
grade of Lieutenant or below.

Air DOD 0
Armmy Navy Force %

_

7

10 20 30

0.2 ] 0.2 | 0.1 GEN./ADM, 0.1

6.0 {11.2 | 4.1 COL./CAPT, 5.4

13.4 |19.2 | 9.2|  LT.coL./COR, 1.4
13.0 [26.2 [16.5|  MAJORAT. CDR, 16.7 ///////////////%

35.4 | 32.7 128.2 CAPT AT, 30.5

.

19.9 | 6.2 [16.2] 1 TAT.0.G) 16,1 //////////Z
1.9 | 3.0 [25.6 |  2naLT./ENS. 19.7 7////////////////5//%//%

0.1 | 0.5 ] 0.0 CHIEF WARRANT OFFICER 0.1

0.0 | 0.7 | 0.0 WARRANT OFFICER 0.1

13




RANK DISTRIBUTION OF OFFICERS (continued)

% AT AND BELOW RANK SHOWN

100

75

50

25
\
..".-- \
0 ] ] | 1 | |

Gen. Col. Lt.Col. Maj. Copt. Istlt. 2ndlLt., CWO
Adm, Copt. CDR Lt.CDR L¢t. Lt (JG) Ens.

14
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ENLISTED RANK DISTRIBUTION

The rank of E-4 represents almost 45 percent of the total sample.
0f the enlisted S&Es surveyed, E-3s and E-Us constitute 68.2 percent.

0 10 20 30 40 50
i | 1 | J 1
E-9]0.0%
o
E-810.0%
E-7 F41.1%
E-6 1.1%
E-5 15.5%

7272272772724
7%

E-1 22.!%

15
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OFFICER RANK, BY DEGREE LEVEL

From Captain/Lieutenant to Colonel/Captain, 60 percent or more of

each rank hold advanced degrees.

hold Master's degrees or higher.

100

0

RANK

N

OFFICER RANK Y DEGREE LEVEL

% OF DOD SAMPLE

Overall, 53.1 percent of the officers

0.6%
B MEDICAL{ 112.0%
. 16, 2%) 15.1%)
U5 I T \ o5 ' |
& SRR A 22,8%] /
Ph,D { }11.0%;
";: ‘m" S:E'
ol
\ R %
. :
NN :

. MéLT, ey, CAPT, MAJOR LT, COe,
ENS, \1. 4.0 7, AT, CoR, ne,
« IR L e 611 414

‘.'

.
CAFT,

GEN, TOotAl
ADM, SAMPMLE
4 36




OFFICER RANK, BY DEGREE LEVEL (continued)

‘None B.S. M.S. Ph.D. Med. Total 2
Army
General -- ] i -- -- 2 0.2%
Colonel b 9 21 5 17 56 6.0
Lt. Colonel 9 39 25 17 35 125 13.4
Major 4 39 30 8 Lo 121 13.0
Captain 2 26 36 116 150 130 35.4
Ist Lieutenant 7 68 58 50 2 185 19.9
2nd Lieutenant -- 71 39 1 -- 11 11.9
Total 26 254 210 197 244 931 100.0
Percentage 2.8 27.3 22.6 21.2 26.2  100.0
Nav
Kﬁa{ral -- 1 -— -- -- 1 0.22
Captain | 10 15 4 15 L 11.2
Commander 9 24 22 13 77 19.2
Lt. Commander 17 39 19 5 25 10§ 26.2
Lieutenant 15 54 36 9 17 131 32.7
Lieutenant J.G. ! 16 6 2 -~ 25 6.2
Ensign ] 6 4 1 -- 12 3.0
Total 49 150 10z 34 66 401 100.0
Percentage 12.2 37.4 25.4 8.5 16.5 100.0
Air Force
General -~ -- ] -- -- -~ 0.0%
Colonel 7 17 47 12 13 96 b
Lt. Colonel 8 58 96 33 19 214 9.2
Major 16 129 175 2] 34 385 16.5
Captain 4 285 300 36 62 657 28.2
Ist Lieutenant -- 221 96 61 .- 378 16.2
2nd Lieutenant -- 523 72 2 - 537 25.6
Total 35 1203 791 N 128 2328 100.0
Percantage 1.5 51.7 34.0 7.0 5.5 100.0

—vant

17




ENLISTED RANK DISTRIBUTION, BY DEGREE LEVEL

Bachelor's degrees dominate the enlisted SSE sample. From E-}
through E-4, there is a comparable distribution of Master's degrees.
There are no advanced-degree S&Es above E-5.

£-4
292

18




ST T N s

AGE

The Navy is the oldest group, with a median age of about 35 years.
The median age of the Army Is slightly above 28 years. Only 8 percent
of the Army sample is 40 years or older, compared to about 32 percent

for the Navy.

Alr AGE GROUP
Amy Navy Force {Years) %

25.8) 3.0%21.8 20-~24 21.5

0 5 10 i5 2

47,3 | 23.2 | 35.0 25-29 38.4

1.4 | 22,9 | 16,1 30-34 15,0 7///‘///////////////////
7.6 1182 | 115 35-39 10.7W

7 7%
3.6 |15.7 | 7. O-44 6.6 :///////
2.6 |[n.2} sn 45-49 5.3 ;/A

1.6 | 421 2.3 5054 2,2
0;3 005 o.‘ 55-59 0.2

- 005 - 60+ hd *

N\

* Leoss than 4 |




AGE DISTRIBUTION, BY DEGREE LEVEL

The overall military sample shows about 48 percent with advanced
degrees. For military $8Es from 30 to 55 years of age, over 60 percent
hold advanced degrees. The 30- to 34-year age group contains the high-
est percentage of doctorates because of the dominance of medical degrees
(M.D., D.D.S. and D.V.M.).

1

-\.\ENCAL{ 10.2%

Ph.D.

M.s.{ |28

B,S.

NO
DEGREE| 2,5%

TOTAL
SAMPLE
228 95 9 2 4307

20




